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Chemical constituents from active fraction in roots and rhizomes of Cynanchum
paniculatum with reversal activity of multidrug resistance

CHU Wen-xi, LIU Xiao-hong, LIU Kun, HUO Li-na, YAO Hui-li, GAO Qi, GAO Hua, WANG Wei
College of Pharmacy, Qingdao University, Qingdao 266021, China

Abstract: Objective To investigate the chemical consituents from the active fraction in the roots and rhizomes of Cynanchum
paniculatum with reversal activity of multidrug resistance. Methods The active fraction was evaluated for reversing activities toward
three human drug-resistance cell lines to clininally common used anticancer chemotherapeutic drugs. The compounds were isolated
and purified by chromatography on ODS and preparative HPLC. Their structures were elucidated on the basis of chemical and
spectroscopic methods, including MS, 1D, and 2D NMR spectral techniques. Results The active fraction exhibited the significant
effects in sensitization of human drug-resistance on gastric carcinoma cell line SGC-7901/VCR and human drug-resistance on colonic
carcinoma cell line HCT-8/VCR to fluorouracil (5-FU). Nine compounds were isolated and identified as hancogenin B 3-O-B-D-
oleandropyranoside (1), 33,14-dihydroxy-14p-pregn-5-en-20-one (2), neocynapanogenin F (3), glaucogenin A (4), glaucogenin C (5),
neocynapanogenin F 3-O-B-D-oleandropyranoside (6), glaucogenin C 3-O-B-D-thevetoside (7), glaucogenin A 3-O-B-D-
oleandropyranoside (8), and 20-hydroxypregna-4,6-dien-3-one (9). Conclusion Compound 1 is a new steroidal saponin named
paniculatumoside D. C,; Steroids isolated from the active fraction in the roots and rhizomes of C. paniculatum have the potential value
as multidrug resistance reversing agents.
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paniculatum (Bge.) Kitag. Jj % BERME SR 0 s =2 - 2E
FOARKA), T HRRARZEANZ, R PR, A
e B, BN, IR Dhae, HT
TBIT KRB BRI U B KT
WIZ S W SER . A B ey A P
S PURTE. PUA. PUREE. ST, BUME .
RO LR Co A ST AR K T2
PRI —, AR WA DS e aRE T,
HRVIAS [F G K28 Coy S5 4)100 %% Ji e MDR
FIRORR, R KIME IR S, RIT MTT
PPN AR A TSR I 73 B A7 300 e N8 e i 245 400 e
Bk SGC-7901/VCR N &5 iy Jiet i 1< 7 38 Bl i 24 Ak
HCT-8/VCR MM SEAZWEM 25k AS49/T Xf 4 Ff
MR AT 29 SRR 2 R LA (ADMD,
JIiE1 (DDP). S-FRMERE (5-FUD. 8420 (PAC)
(TR (R i A DA TE S UE = PN = (]
4 fa Bk SGC-7901/VCR I A &5 Jiz Jit T 24 4H Ji bk
HCT-8/VCR *} 5-FU ifif 254 1 . K H] ODS A {4 i Al
4% HPLC 45T BOO G It A2 AL 57 il 73 BEAT T T
GE, MWHIMEMEE T 9 A Co a2k
b (A oC B 3-0-B-D- W W JE AT Bk B
(hancogenin B 3-O-B-D-oleandropyranoside, 1).
3B,14-F2HE-14B-22 5§ -5-J-20-fi (3pB,14-dihydroxy-
2). WML F
(neocynapanogenin F, 3). FIHIHJT A (glaucogenin
A, 4). HAIH T C (glaucogenin C, 5). Hr AL H
JC F 3-O-B-D-MLI AT HkHE 1 (neocynapanogenin F
3-0-B-D-oleandropyranoside, 6)+ FHiH T C 3-O-B-
D-ME s 5 A% Je T BBt (glaucogenin C 3-O-B-D-
thevetoside, 7). HHFITIC A 3-O-B-D-MLH AT Hk
BT (glaucogenin A 3-O-B-D-oleandropyranoside,
8). 20-F23E-4,6- " Jfi-4 {1 -3- i (20-hydroxypregna-
4,6-dien-3-one, 9). HHLEY 1 itk &Y, @
AR D R K Cy S-S Y RA W
Wi iR MDR fEH
1 NE5H

Bruker AV-500 M % i AR AX (48 Bruker
A7]); Bruker micro TOFQ K47 I i) iy (4 [
Bruker A ]): NP 7005C il % UAH (4 il s R (UL
TR EHE A BR A F]); Shodex RI-102 il 4 ¥5UAH 4
WoR ZE ORI A CH ARG i TRl )
MCO-18AIC (UV) M Akt Iof (HA= 3
LR U 41)s Dmilled U5 & AEY) B s: (B8 [EH

14B-pregn-5-en-20-one

PRAEAT]D; DM2500 I E AV Biss GEEMK R A
F]); Sigma 3-18K B! & A S 200l (FE[E Sigma
AF]); S70-CD-1FD B NG TAE S (R IR
SO AH AT ST-360 FUEFFRL (_iEERMESLE
REHMWATFD; AL104 BIHTRF i A4 -
FER) 2 15 B e A B 23 7D

AR 4 B KIS (R R H R A
H, fits 120904); ADM GEINT SR 25 ABR A A,
ft5 1212E1); 5-FU JESIH COREES M 2 SR
B w], fit'5 1310261); DDP VESFHE (A FANH
PN A R AT, iES 130701); PAC WS (UL
IR AR A7, fitS D131101);
RPMI 1640 #5573 (L EH Gibco A H], fit's
1256837); M1 (FBS, WUIMPUZH L9 TR
MEEWRAR, #itS 120626); WEME (EH
Genview A, fit'5 46170204106); AR (b
HMEBSBREVMERARIFLAA, #t5
09R10380); A i 24 4Hl M bk SGC-7901/VCR( I
WK ERECA R AR D N4 i 25 40 M bk
HCT-8/VCR  FIA fifidis i 24 41 Btk AS49/T (b ifg {8
BHEMRHA PR T Megres Cig (i (250 mm X
10 mm, 5 pm, VLIPIRRHARAFD; Mk
FHORFLI BB g HPD-100 I byt M 52 Bk T4 [l
o] FEEE LR D941 Qi ZR & hils 2 ik
WA ARD; HAEH oDS (HA YMC #hAl &
s W AHEH] ODS B (RPyg Fasg, fEEER T2
FD s i G2 IR WD KO 2K
AR I8 K9 4l

TR 2014 4 3 0T 2282 N A 24l
ARRIAEAT], 2R R F RIS
RS 9k b R W KW Cynanchum  paniculatum
(Bge.) Kitag. MIHRAEZE, FrA (CPXCQ-2014-03)
TEICT T 5 K2E 25 B o
2 HESHR
2.1 RS 2 BEEALEIE

BRI THEARAIEZE 10 kg, VIBL 05 55
90% LBERIFHEH 2 I, BHR 1.5h, rikiEd, &
TRV, Pk R 24T OB 1.5 kg &
FESEIY) 1.2 kg, I/KAEA#, 4 HPD-100 KALH
BREIE, MKIKFHKA 30%. 70%. 95% L FEEVEM
I, WEE 70%CBEVEILIE, 28 D941 it (A
BFEC R, H 95% CREEl 2 o, WAEEN W,
TR [ AT 53 BT 15 g
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22 HEERAIFT MDR Rk 25 MRS EEER

WO £ 4 K N B s 2 40 i Bk
SGC7901/VCR. A&l 24 40 itk HCT-8/VCR
RN 25 40 bk A549/T, & 10% FBS (1)
RPMI 1640 15 75300 440 ik 5 42 1 X 10° 4A~/mL,
FRhT 96 fLAN s TR, BEAL 100 pL, BT H
H 5% CO, It 37 CHEEREFA P RFE 24 h 5, 1F
FALH BN 50 pL 5 AR 73 25304 sl SR R
HERIMK (8 pg/mL) FIREFREER 50 puL FA AN AU
ST 2R TERE, T BRI A (A PRANEE IR0
RIS XA (5980, B3 4 ML, nzy
JadksREFE 48 h i, {EALTINA 5 mg/mL [¥] MTT
20 pL, REEEEE 4 h, WEERERM, fESFLP A
DMSO 150 uL, £ A 10 min J5, 42
H S S AT 570 nm AL EWOGEEA, T
=it S AR £ DS BRI B e = RS R A Gl
JE (ICsp), IHWHALEEL (RF), RF={LITZ ICs
BB/ (7 245+ 0 71)) 1Cso ¥ . S5 R (D
O3 B e N B e 24 40 fa ik SGC7901/VCR
XF5-FU I 25/, 5l 5-FU 1Cso= (29.63 £
0.83) pg/mL, 5-FU BKE7rBBAL (50 pg/mL) 1Cso=
(1.67+1.53) pg/mL, RF 4 17.86 f%, 5-FU Bt&#h
PR 4 A K (8 pg/mL) ICs0= (10.5442.68) ug/mL,
RF 4 2.83 fif;: (20 7y BGHA7 o 2 i N &6 1 eeiig
14 Mok HCT-8/VCR X 5-FU [ 2i/EH], 5l
5-FUICso= (31.87+1.49) pg/mL, 5-FU A0 8
HBAL (50 pg/mL) ICsop= (0.37£0.06) pg/mL, RF
Jy 86.14 £, 5-FU BEG ERIR4ER MK (8 pg/mL)
ICso= (10.44+1.23) pg/mL, RF Jy 3.05 f%.
2.3 GEMEALNERS N E

PR B0 11 g, 48 ODS FEiY, DLFfE-
K (317 416,555,624, 753, 8:2) el
3 16 4153 Fr. 1~16. Fr. 12 3|4 HPLC ( Ff%-
K 52148 LAY 1 (4.13 mg) A2 (2.59 mg);
Fr. 10 Z&Hil#% HPLC (FEE-/K 45 1 55) 34654 3
(37.74 mg) 1 4 (8.84 mg); Fr. 13 £ HPLC (F
BE-7K 55 1 45) 465 5 (47.84 mg); Fr. 14 £4
#% HPLC (FEE-/K 60 © 40) £H4L&4 6 (27.66 mg)-
7 (3.94mg). 8 (1331 mg) 19 (429 mg).
24 HHEFE

WED1: A E AR (HEE), Libermann-
Burchard fi Keller-Kiliani < W [H1%, HR-ESI-MS i
LR UEY T3 I m/z: 559.252 3 [M+Na]', 44

'H-NMR (500 MHz, CsDsN) #1 *C-NMR (125 MHz,
CsDsN) EEdRHEN 731N CogHagO10 (CagHagO10Na,
THHAH 559.251 9). NMR i 7508 13,14:14,15-X1
ZUFR 2 S8 e BFRZ R . "H-NMR 3% 5w 2 AN A
P55 60.96 (3H, s, H-19) Al 1.78 (3H, s, H-21),
2 AN TS 6 5.49 (1H, brd, J = 4.8 Hz, H-6) Fll
6.68 (1H, s, H-18), 3 N5 MR LT 755
5 3.65 (1H, m, H-3), 4.06 (1H, m, H-2) F16.02 (1H,
dd, J=9.0, 7.4 Hz, H-16), 1 ™55 AHE 0 F 3 i
55 0 4.02 (1H, dd, J = 9.2, 9.0 Hz, H-15p)
433 (1H, dd,J=9.2, 7.4 Hz, H-150); '*C-NMR i i
7N 2 A FIERIE S 6 19.0 (C-19) F120.7 (C-21),

1 AN EEAERE 2 E 5 6 67.3 (C-15), 345
AR LRSS 6 70.0 (C-2), 82.1 (C-16) Al
85.2 (C-3), 1 NMSHEMIEMTHES 692.5 (C-17),
4 MEBAES 0 119.0 (C-13), 1209 (C-6), 139.7
(C-5), 144.7 (C-18), 1 MN4ilix{5 5 6 119.8 (C-20)
AT ANBEERAS S 0 175.5 (C-14). Ziar gt LA B3
ot 5ot U, % e AW 1 I LR EIEA
R G Bo "H-NMR % o i 5 R 7155 0 4.85
(1H, dd, J = 8.4, 1.6 Hz, H-1"). 1 ML {55 o
1.55 (3H, d, J= 6.0 Hz, H-6'). | MHAEER 7155 6
3.48 (3H, s, 3-OCH3); "*C-NMR % & 7 — 21 Bl B
f5i5 0 99.3 (C-1'), 37.3 (C-2'), 81.5 (C-3"), 76.1
(C-4"), 73.2 (C-5"), 18.4 (C-6) #157.1 (3-OCH3),
LB S L TR O H O C-2 AL SR R I 5 SRS
U I 25 R R AE AR B-D-H IR SRR R L . 15
b AR C B HUEE, C-24 C-3 FI C-4 (LA B
I3 h—2.7. 8.2 F1—4.2, HMBC i &7 e P dkoi i
FEJRF on 4.86 HAEALAFTHJC B 1) 3 fifik 5 85.2
WRRARAG 5, IR PTRR L C-1 A 5 4ede A
BIEF7C B 1) C-3 fidflik. searfidht L B8, %
WA 1 AL A T T B 3-0-B-D-ML I AT
BEBEE (B Do A SR WoCHRROE, A &
Yo AEY 1 MEE AR R 1.

1 k&1 gl

Fig.1 Structure of compound 1
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#£1 L& 18 "H-NMR (500 MHz, CsDsN). *C-NMR (125 MHz, CsDsN) 1 HMBC %7
Table 1 'H-NMR (500 MHz, CsDsN), *C-NMR (125 MHz, CsDsN), and HMBC data of compound 1
A o dc HMBC
1 1.27 (m), 2.52 (m) 44.9 C-2,3,9,10,19
2 4.06 (m) 70.0
3 3.65 (m) 85.2 c2,1'
4 2.49 (m), 2.60 (m) 37.5 C-2,3,5,6,10
5 — 139.7
6 5.49 (brd, J = 4.8 Hz) 120.9 C-4,7,8,10
7 2.18 (m), 2.71 (m) 28.6
8 2.56 (m) 40.3 C-9, 14
9 1.41 (m) 52.8 C-1,8,10, 11, 12
10 — 39.6
11 1.60 (m), 2.24 (m) 30.7
12 1.85 (m), 2.46 (m) 20.8
13 — 119.0
14 — 175.5
15 4.02 (dd, J=9.2,9.0 Hz), 4.33 (dd, J=9.2, 7.4 Hz) 67.3 C-16, 17,20
16 6.02 (dd, J=9.0, 7.4 Hz) 82.1 C-13, 14, 15,20
17 — 92.5
18 6.68 () 144.7 C-13,17,20
19 0.96 (s) 19.0 C-1,9,10
20 — 119.8
21 1.78 (s) 20.7 C-17,20
B-D-ole —
Ik 4.85 (dd, J= 8.4, 1.6 Hz) 99.3 C-3
2 1.76 (m), 2.55 (m) 373 C-3, 4'
3! 3.50 (m) 81.5
4 3.49 (m) 76.1
5’ 3.66 (m) 732 C-1,3,4'
6’ 1.55 (d, J= 6.0 Hz) 18.4 Cc-4',5'
-OCH; 3.48 (s) 57.1 C-3'

WEY) 2. Jotaltfk CHFEE), Libermann-Burchard
JFATE, ESI-MS m/z: 355 [M+Na]®, 454 'H-#
BC-NMR 5N 5 T 24 CoiHinOs0 'H-NMR
(500 MHz, CsDsN) 8: 5.47 (1H, s, H-6), 3.87 (1H, m,
H-3), 2.86 (1H, dd, J= 9.3, 3.8 Hz, H-17), 2.23 (3H, s,
H-21), 1.13 (3H, s, H-19), 1.03 (3H, s, H-18);
BC-NMR (125 MHz, CsDsN) 6: 216.7 (C-20), 140.6
(C-5), 121.9 (C-6), 85.1 (C-14), 71.2 (C-3), 63.2
(C-17), 49.4 (C-13), 46.4 (C-9), 43.4 (C-4), 38.9
(C-12), 37.9 (C-1), 37.4 (C-10), 37.2 (C-8), 34.6

(C-15), 32.6 (C-21), 32.4 (C-2), 27.9 (C-7), 245
(C-16),21.2 (C-11), 19.7 (C-19), 15.5 (C-18). LL F3k
W 5 SRR A — 8, M et A 2 N
3B, 14- - FRHk-14B-4 {55 -5-4-20-fil o

&Y 3. Jotalilfk (HEE), Libermann-
Burchard W FHYE, ESI-MS m/z: 377 [M+H]", 45
4 "H- 1 PC-NMR 5500 4 7 304 CoyHagOse
'H-NMR (500 MHz, CsDsN) &: 6.68 (1H, s, H-18),
6.02 (1H, dd, J = 8.5, 7.6 Hz, H-16), 5.38 (1H, brd,
J = 5.2 Hz, H-6), 434 (1H, dd, J = 9.2, 7.4 Hz,
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H-15a), 4.03 (1H, dd, J = 9.2, 9.0 Hz, H-15p), 3.81
(1H, m, H-3), 1.78 (3H, s, H-21), 0.94 (3H, s, H-19);
BC-NMR (125 MHz, CsDsN) 6: 175.8 (C-14), 144.7
(C-18), 141.5 (C-5), 123.3 (C-13), 119.8 (C-6), 119.1
(C-20), 92.5 (C-17), 82.1 (C-16), 71.1 (C-3), 67.3
(C-15), 53.0 (C-9), 43.1 (C-4), 40.9 (C-8), 38.8
(C-10), 36.9 (C-1), 32.4 (C-2), 30.7 (C-12), 28.5
(C-7), 21.0 (C-11), 20.7 (C-21), 18.2 (C-19). LA L%k
5 Semk i A — S, A 3 T
PG Fo

&Y 4. LEEA (HFEE, Libermann-
Burchard V. FHYE, ESI-MS m/z: 377 [M+H]", 4%
4 "H-F1 PC-NMR SEEH I 53 TN CoHogOge
'H-NMR (500 MHz, CsDsN) d: 6.47 (1H, s, H-18),
5.45 (1H, m, H-16), 5.41 (1H, d, J = 5.0 Hz, H-6),
426 (1H, dd, J = 8.2, 7.2 Hz, H-150), 4.15 (1H, m,
H-2), 3.97 (1H, dd, J = 9.4, 8.8 Hz, H-15B), 3.82 (1H,
m, H-3), 3.56 (1H, brd, J = 7.9 Hz, H-17), 1.56 (3H, s,
H-21), 0.98 (3H, s, H-19); "“C-NMR (125 MHz,
CsDsN) 6: 175.5 (C-14), 143.8 (C-18), 140.9 (C-5),
120.1 (C-6), 118.6 (C-20), 114.4 (C-13), 76.8 (C-3),
75.6 (C-16), 72.4 (C-2), 67.8 (C-15), 56.2 (C-17), 53.2
(C-9), 45.6 (C-1), 40.6 (C-8), 40.4 (C-10), 40.1 (C-4),
30.1 (C-12), 28.5 (C-7), 24.8 (C-21), 23.9 (C-11), 19.2
(C-19). DA EHds 5 Semros 2 A — 5, W se
AW 4 ARG A

&Y 5. tlEik (FEL, Libermann-
Burchard 2V BHTE, ESI-MS m/z: 361 [M+H]", 4%
& "H-F1 BC-NMR 5 E4:00 7> 7300 CyHog0s.
'H-NMR (500 MHz, CsDsN) &: 6.49 (1H, s, H-18),
5.46 (1H, m, H-16), 5.38 (1H, brd, J = 5.2 Hz, H-6),
426 (1H, m, H-150), 3.98 (1H, m, H-15p), 3.83 (1H,
m, H-3), 3.58 (1H, brd, J = 7.7 Hz, H-17), 1.56 (3H, s,
H-21), 0.92 (3H, s, H-19); "C-NMR (125 MHz,
CsDsN) d: 175.6 (C-14), 143.9 (C-18), 141.6 (C-5),
119.8 (C-6), 118.6 (C-20), 114.5 (C-13), 75.6 (C-16),
71.2 (C-3), 67.9 (C-15), 56.3 (C-17), 53.3 (C-9), 43.1
(C-4), 40.8 (C-8), 38.7 (C-10), 36.8 (C-1), 32.4 (C-2),
30.1 (C-12), 28.5 (C-7), 24.8 (C-21), 24.0 (C-11), 18.1
(C-19) Lh %t 5 ik S A — 5, ke
&Y S ARG Co

WEY 6: FEIEER A (HEE), Libermann-
Burchard fi1 Keller-kiliani < M A4, ESI-MS m/z: 543

[M+Na]", %54 "H-F1 BC-NMR i S 4 7 =X
h CosHugO9. 'H-NMR (500 MHz, CsDsN) 6: 6.67
(1H, s, H-18), 6.02 (1H, dd, J = 8.2, 7.8 Hz, H-16),
5.45 (1H, d, J = 4.9 Hz, H-6), 4.89 (1H, dd, J = 9.2,
1.8 Hz, H-1'), 433 (1H, dd, J = 9.2, 7.4 Hz, H-150),
4.03 (1H, dd, J = 9.1, 9.0 Hz, H-15pB), 3.82 (1H, m,
H-3), 3.48 (3H, s, 3'-OCHs), 1.78 (3H, s, H-21), 1.61
(3H, d, J= 6.1 Hz, H-6"), 0.90 (3H, s, H-19); C-NMR
(125 MHz, CsDsN) &: 175.7 (C-14), 144.7 (C-18),
140.6 (C-5), 120.6 (C-6), 119.8 (C-13), 119.0 (C-20),
98.3 (C-1"), 92.5 (C-17), 82.1 (C-16), 81.7 (C-3"), 77.4
(C-3), 76.5 (C-4"), 72.9 (C-5"), 67.2 (C-15), 57.0
(3'-OCHj3), 53.0 (C-9), 40.8 (C-8), 39.1 (C-4), 38.8
(C-10), 37.5 (C-2), 36.6 (C-1), 30.6 (C-2), 30.2
(C-12), 28.6 (C-7), 20.9 (C-11), 20.7 (C-21), 18.8
(C-6"), 18.0 (C-19). LA % 5 Scihhis S A5,
WS EAEY) 6 AHT P IC F 3-0-B-D-MEHE Y AT
BERET

WA 7: A E BRI K (HEE), Libermann-
Burchard J2 )% FHEF1 Molish 2 3 BH 1, ESI-MS m/z:
543 [M+Nal", 54 'H-H1 PC-NMR #5504 #9043
Tk CasHygOoe 'H-NMR (500 MHz, CsDsN) o:
6.48 (1H, s, H-18), 5.45 (1H, ddd, J= 9.4, 7.7, 7.6 Hz,
H-16), 5.37 (1H, d, J = 5.3 Hz, H-6), 4.90 (1H, d, J =
7.0 Hz, H-1"), 4.25 (1H, dd, J = 8.4, 7.1 Hz, H-15a),
3.96 (1H, dd, J = 9.4, 8.8 Hz, H-15B), 3.93 (3H, s,
3'-OCHs), 3.88 (1H, m, H-3), 3.57 (1H, brd, J = 8.0
Hz, H-17), 1.62 3H, d, J = 6.0 Hz, H-6'), 1.56 (3H, s,
H-21), 0.80 (3H, s, H-19); "“C-NMR (125 MHz,
CsDsN) 6: 175.5 (C-14), 143.9 (C-18), 140.7 (C-5),
120.4 (C-6), 118.6 (C-20), 114.4 (C-13), 102.5 (C-1"),
88.1 (C-3"), 78.2 (C-3), 76.0 (C-4"), 75.6 (C-16), 75.1
(C-2"), 72.7 (C-5"), 67.8 (C-15), 60.9 (3'-OCHs3), 56.2
(C-17), 53.3 (C-9), 40.7 (C-8), 39.0 (C-4), 38.7
(C-10), 36.6 (C-1), 30.1 (C-12), 30.0 (C-2), 28.5
(C-7), 24.8 (C-21), 24.0 (C-11), 18.7 (C-19), 17.9
(C-6")o LA EKct 5 Seikaf s s A — 5, ke fh
BT AR I C 3-O-B-D-MLI #AE I THERIT .

AW 8: e ER K (HEE), Libermann-
Burchard Al Keller-kiliani sz 3 H {4, ESI-MS m/z: 543
[M-+Na]", %54 "H-F1 BC-NMR i i 43 72X
h CasHiyoO9e 'H-NMR (500 MHz, CsDsN) &: 6.49
(1H, s, H-18), 5.50 (1H, brd, J = 4.8 Hz, H-6), 5.46
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(1H, m, H-16), 4.87 (1H, dd, J = 8.0, 1.6 Hz, H-1"),
426 (1H, dd, J = 7.8, 7.6 Hz, H-15a), 4.06 (1H, m,
H-2), 3.97 (1H, dd, J = 9.1, 9.0 Hz, H-15p), 3.70 (1H,
ddd, J=11.8, 8.8, 6.0 Hz, H-3), 3.56 (1H, brd, J = 8.0
Hz, H-17), 3.48 (3H, s, 3'-OCH3), 1.56 3H, d, J = 5.7
Hz, H-6"), 1.56 (3H, s, H-21), 0.95 (3H, s, H-19);
BC-NMR (125 MHz, CsDsN) 6: 175.4 (C-14), 143.9
(C-18), 139.9 (C-5), 120.8 (C-6), 118.6 (C-20), 114.4
(C-13), 99.4 (C-1'), 853 (C-3), 81.5 (C-3'), 76.1
(C-4"), 75.6 (C-16), 73.1 (C-5'), 70.0 (C-2), 67.8
(C-15), 57.1 (3-OCHs), 56.2 (C-17), 53.1 (C-9), 44.8
(C-1), 40.3 (C-8), 39.6 (C-10), 37.5 (C-4), 37.3 (C-2),
30.1 (C-12), 28.5 (C-7), 24.8 (C-21), 23.9 (C-11), 19.0
(C-19), 18.5 (C-6")o LA %5 5 SCifpis S A5,
WS e B ) 8 9 IRTT G A 3-O-B-D-IH I e 71k
i RE

WwEY 9: otk (HEE), Libermann-
Burchard N FHYE, ESI-MS m/z: 315[M~+H]", 4%
£ "H-F1 PC-NMR BEEBHEN 53 1208 CoiHi0020
'H-NMR (500 MHz, CsDsN) 6: 6.13 (1H, dd, J = 9.8,
2.6 Hz, H-6), 6.06 (1H, d, J = 9.8 Hz, H-7), 5.89 (1H,
s, H-4), 3.96 (1H, m, H-20), 1.43 (3H, d, J = 6.2 Hz,
H-21), 1.02 (3H, s, H-19), 0.79 (3H, s, H-18);
BC-NMR (125 MHz, CsDsN) d: 198.4 (C-3), 163.5
(C-5), 141.5 (C-7), 127.9 (C-6), 1233 (C-4), 68.7
(C-20), 59.1 (C-14), 53.6 (C-17), 50.9 (C-9), 42.7
(C-13), 38.9 (C-12), 37.5 (C-8), 36.2 (C-10), 34.4
(C-1), 342 (C-2), 26.3 (C-16), 24.8 (C-21), 23.9
(C-15), 20.6 (C-11), 16.2 (C-19), 12.6 (C-18). LA %k
5 SOk E A 3, s RS 9 o 20-
FrHE-4,6- -5 {55 -3- T .
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